INTRODUCTION
The need for a ball bearing made of a material which has better performance than the standard steel ball bearing will find many applications in mechanical devices. These ball bearings can provide better performance and greater reliability. This study investigates the use of silicon nitride (Si3N4) in the construction of ball bearings. The scope can include using silicon nitride for the balls only or for the balls and race. Wear is measured to investigate performance of balls in case of ball bearing. The challenge is to make the silicon nitride bearings material and processing costs close to that of steel bearings.
The Alumina can be alternate material for balls in case of ball bearing. Many times bearing fails due to wear of balls, therefore this work is based on wear prediction.
II. OVERVIEW OF TAGUCHI METHODS
Taguchi methods start with an assumption that we are designing an engineering system -either a machine to perform some intended function, or a production process to manufacture some product or item. Since we are knowledgeable enough to be designing the system in the first place, we generally will have some understanding of the fundamental processes inherent in that system. Basically, we use this knowledge to make our experiments more efficient. We can skip all the extra effort that might have gone in to investigating interactions that we know does not exist.
Without going into the details, it has been shown that this can decrease the level of effort by a factor of ten or twenty and sometimes much more.
Another distinction of Taguchi methods is the recognition that there are variables that are under our control and variables that are not under our control. In Taguchi terms, these are called Control Factors and Noise Factors, respectively.
The Taguchi Method is applied in four steps. 1. Brainstorm the quality characteristics and design parameters important to the product/process.
2. Design and conduct the experiments. 3. Analyze the results to determine the optimum conditions.
4. Run a confirmatory test using the optimum conditions.
A. Design of Experiments
As per Taguchi approach the test is conducted. Depends upon the number of parameters and the no of levels, the proper L9 orthogonal array is selected. 
B. Designing the Experiments
Before designing an experiment, knowledge of the product/process under investigation is of prime importance for 
B. Test Procedure
This test is conducted as per G99 Standard of ASTM. Chrome Steel discs are polished with metallographic abrasive papers (C-400) and (C-600) respectively. Chrome Steel disc rotating at a selected speed slide against a ball according to velocity track diameter of ball on disc is varied accordingly. This pre-rubbing process ensured a full contact of the ball and disc surfaces. The surface roughness Ra of disc specimens is 0.09-0.11μm. All the specimens were manually cleaned in petrol and then thoroughly dried. The friction and wear tests were performed at room temperature (280 C) in atmosphere. Applied loads ranged from 10 N to 120N and rotation speeds of discs ranged from 7m/s to 14m/s, time ranged from 30 to 90 minute, and the sliding distance was varied accordingly. The Servo engine oil (20W40) oil is used at flow rate of 50 ml/min on the rubbing surfaces using oil lubrication system during the wet test. It is ensured that lubrication will be continuously between Pin and counterface during the wet test.
IV. EXPERIMENTAL RESULTS
The trials are conducted as per orthogonal array L9 for dry and wet conditions separately. Following results are obtained & the same are used for ANOVA.
Fig. 2 Wear Results of various Trials
It is observed that wear of chrome steel ball is much greater than Silicon Nitride and Alumina balls.
V. ANALYSIS OF VARIANCE

A. Chrome Steel ball Material
ANOVA is done in MINITAB R15 software. Following results were obtained. This analysis was carried out for level of confidence 95%.
The regression equation is, W = 0.105 + 0.00051 V + 0.000591 L + 0.000161 T S = 0.0105521 R-Sq = 92.1% R-Sq(adj) = 87.4% 2. The analysis of variance shows that the load (93.58%) and time (4.54%) have significant influence on wear of chrome steel ball in wet condition.
3. The analysis of variance shows that the load (89.47%) and time (3.98%) have significant influence on wear of Aluminiun Oxide ball in wet condition.
4. The analysis of variance shows that the load (86.88%) and time (0.52608%) have significant influence on wear of Silicon Nitride ball in wet condition.
5. The regression equation gives the best results for various parameters. This means a considerable saving in cost and time, which could benefit the industry to build more general and particular databases of material properties. 
